NMR studies of fluorinated serine protease inhibitors.
Powers and co-workers have provided evidence that thiobenzyl N-heptafluorobutyrylanthranilate (I) is an extremely potent inhibitor of serine proteases, especially alpha-chymotrypsin (Teshima, T., Griffin, J. C., and Powers, J. C. (1982) J. Biol. Chem. 257, 5085-5091). We have prepared additional derivatives of this structure in which fluorine substitutions have been made on the aromatic rings and have attempted to carry out fluorine NMR studies of the interaction of Powers' compound and these new derivatives with chymotrypsin. The solubility of all inhibitors examined in solvent systems compatible with the retention of native enzyme structure is extremely low. While some nmr evidence for complex formation could be obtained, preparations of the complexes examined were metastable and precipitation of the inhibitor eventually limits the amount of complex that can be present in solution to such low levels that nmr experiments are impractical. An unusual effect of solvent composition on fluorine chemical shifts suggests that the conformation of the inhibitors in aqueous solution and when bound to the enzyme is different from that in organic solvents.